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(57)Abstract: 



PROBLEM TO BE SOLVED: To improve the reliability of an optical 
waveguide which has a large thermal expansion coefficient difference 
between the insulating film and substrate 1 forming the organic optical 
waveguide. 

SOLUTION: A resin 9 is brought into contact with the substrate, a lower 
clad 2, a core 3, and an upper clad 4, respectively. 
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k, 37, ±»^7y K**n-eix*«±jca[jiLrjg 

jfi^ftfc 9, T»*9:yh\ = 7, ±»^7y 

9 t*:*< , ^<7>H^2. 5xi o~ 5 (/TC) £JLh-c* 
9, £ £>C:TSS^ 9 y K, =»7, ±SR*9s> K£rfl*J*1- 

4E, Tg&^9:xK, = 7, ±»^7yKO±ri:»t5 
K, ar, ±tt*7 2/ K^^nWSfill-ffilLT^ 
9t>*#<> ^<£>^1. 2X10- 5 {/°0 £X±X~h 

^£Hfct>£>T*ife9, Ttt*9yh\ =7, -kSB* 9 * 

9 > ^coM^O. 6xiO" 5 (/t) ^±tfc 

0, £<bMTS^9s> h\ =7, ±»^7yKS:t*t 

TM*7yb\ = 7, ±n?9v K^Ttc^-TS 

^ 9 y K, ^r. ±«5* 9 ^ K^r^n-PixSfii^aS 

«»J:n^<, ^coH^2. 5X10- 5 V. 
±-e*>0, ££>(cT£IS^9:y K, =7, J:W7yK«: 
«fiK"rs*6»R^JWJ¥^ l 0 /inM2U:-Cifc!K £ fcKflt 
IB^IHE. *WMT T**9yh\ =7, iW9yK 

^9yK, = 7, ±»*9* KSr*fr«bX*±fcSM 
LT^lS Sftfcfc 0* =i7, ±35 

&M£ Q h±2 < , *<nm* 1 . 2X10-5 
±-CfcD, SfoJcT»^7j/ =>7, ±35^ 9 iy KSr 

JIBas*K, *NMK Ttt*9s>K, =7, ±«*9*K 
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^7y K^^t-6ffi»:^cO^^#^^^^^S^ 
«RJ;0 *a>*a J o. 6 x 1 0- 5 

«fig-T5tt»lW^lKff^4 0 nmEJl±-C«>9 

Jig^S*, "PIBJI, T»^?yK, =7, ±»*9jvK 

70 Jf, T»^7yK, =7, ±»*9:yK 

»^7 2/K, = 7, ±»^9y K«r**«lftlWBS<0«S 
2. 5X10-5 J^_LT-£>9, ^bt-T^^9^ 

k, 37, ±sb^9^ b'&m&irzmmmnmm&i o 

/im«±-C*>0, SbJc»ffli3ftJJ6K, T»^9yK, = 

20 Jl, ^2^4'^®, T»^7yK, =»7, ±»^7^K 

»^9yK, ^7, ±ffl^9y K2r«dc-rs*6»«0«i 

1. 2X10-5 (/t:) JEJLJi-C*) D , *b(cT»^9y 
h\ 37, i»^7y K«r«*i-Slft»K<0«W3a s 2 0 
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30 m. $R2<D<pmm. tsp^^^k, ^7, im^yK 

«^?yK, 37, 1*^7^ K«r*rt-r*lftWit»f» 

0. 6X10-5 (/«C) W±t?*>0, S?>f-T»^7iy 
Kv 37, ±»^7y Kti*t5«W<oW3&U 0 
iim«±-e«>0, S&^ttlB3AS£E, Jgi <D*fm/l, ^ 
2(0*SJJ1, Tffl^9yK, ^7, i»^7yK©4t 

^ »2^*ra«, is 3 cobras, T»^7yK, ^ 

^*><^-Cfef9, T»^9yK, ^7, ±»^9yK*r« 

t<, ; e^^2. 5X10-5 C/^) ^±T*fc9, * 

J^ooj^ff^l 0 Aim«Jir-*)!5, *.JbJc«tffi*sstg % ^ 
Sg2co*p H m »3 0*|B]JB, TW77 
K, 37, ±«B^9y KcOtfeTtcS&-rs*jt«:«fOC <t 

50 [fi^rii 1] mwtftmmmK T^bw-nsi^^n 
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i, m2<n*mm. mstD^mms T»^7yK, 3 

# < , seconds i . 2X10- 5 (/X) ^_kr*fc «9 , £ 
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7, ±95^7 2/ Kfe«*i-SI6«»^1IM»SW*^WE 
(DBBm^X Y) < , *<nm& l . 2xio 
" 5 (/°C) J£Jl_hT*fc9, ^btCTffi^^^K, 37, ± 
7 v K*r*riti-5*IWK©ai»A s 20/i mJ£Ui-efc 

»ffitADa*I«, T»*7yh\ 3 7\ iSB^^y 

5] *«**S»KSr»*Lrfc5»IB*rJh* 
KHKTSB^s/ K, =7, ±gR^7s/ Kfr-ttt-eixiSS 
7, ±fflS*7* Kfr*^+^»6»K^«««««c^3gs 
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<D®Mm.&M& y> < , t^O. 6X10 
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70 Wid^fBJi. W7^K 37, Jbffi^y KSr-tft 
y K, 37, iffi^^KlrMnteig^iii 
10" 5 (/t) J^_bT*fc9, SfclcTtt*7!/ K, 3 
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5/ k, 37, ±^7y K*««i-sieaw^BW«« 

ft^£Eo*MK»GKftJ: 0 fc*£<, ^Er^H^O. ex 
IO' 5 (/X) iU±r-fe«9, ^CW7^K, 3 
7, 7 KSrWfiK-T 5ft»McolRJ¥^ 4 0 *i mJ^X 

7, K^TIigtSM^^o- ^^^m 

9] *«***B«r»«Lrfc«9»J!BititS 

UHi^KO^^S, W7yK 3 

7, ±»*7y K^WWSfill-SW LtM^n 
fc^^T-fe^, TW7yK, 37, ±ffl^7s/K*-« 

50 *^S2. 5X10" 5 (/t) iu±r^^ $ 
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£<> *<0ft&Sl. 2X10" 5 (/t:) JE*_hT**>^ $ 

lR(Z)ieff^2 0/im«±T-fef9s Sfcfc»JIB»JfcfcJfl^ 
W^f A ^) ^Sf , fgl 

J|gfc»lo*fSJJf, fg2<£>+P H m T»^9yh\ => 
^«D^o. 6XIO- 5 (/°C) EJLh-CfcD, S 

cobras, af2<&«pRnji* =t\ 50 

iCIl^W, 3S2 0>*MH, S3^1, Tift 

&m*.*)i>*:Z<. ^i^2. 5X10- 5 C/"C) 
±T*£>9, $ <bfcTSB^ 7 y b\ ^T, ±n?7yh'& 40 

**k* *i cobras , S2wwii, ^3 cobras, 

[«*3S2 3] ut:*3 9 »«IB*tJfc* 

Wi-igi wpbbji, »2<7><pp H m sg3<7)^PeiJf> tsu 



^2 0 0 1 - 1 8 3 5 3 9 
(5 

Q < , *<nm& 1 . 2 x 1 0- 5 (/°C) ^ 
*filti-Slftl»Bt^BI»* s 2 0 ju m£JUt-Cifc 9 , ^etc^ 

^s«> fn^Pam #2(0+903* fS3<o+mm. 

^75/ nr. ±^^7yK^^MtiS«±cii 

0 fc A^ < . *<om& o . 6X10- 5 (/<C) J£A 
±-e*>9, ^CW7yK, 37, ±.t®?9yb*& 

T^7 7h\ 37, lS^7y Ko*r«c»i-5«at 
[»*JS2 5] W77 h\ 37, 1^9yKM 

*i 1 2*T^v^tt^ia*o*«**jfi 

Bo 

[»**2 6] «|*WIII©TW9y K> 37, ± 
*c03t^^^-— 7K 

[«*«2 7] »*JSi^e>Hi*«i 2^r*co^-rn^ 

Bo 

[0 0 0 1 ] 
[0 0 0 2] 

^iifeb^rv^o MSK^^^-e, ^a**J6Ktt 

LT, ^^4-9 8 0 7#4*«U ^¥9-2 1 
9 0 2 0 #^«, 1 1 - 1 3 3 2 5 4 *4^«, W 

0 9 8 1 3 7 4 4 5t^«^if^^t^5 0 
[0 0 0 3] HI 2 {C, _h|EW 098137445 
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KJ:0 3T3S:»jfiU SbM«)±l:±»^7yK4 
[0 0 0 4] 

[0005] umi^y >r s vmommmt. m2ic^ 
^jem^-rm-cfoSo tun 2it, i 

S 1 0 0 %0*DiS^kW»4: 5 0 0 B^MHWJP Lfc*r«3t 20 
7yK2t rc>PflKjR*/i 1 0 £KM"CS« 1 <b *K y «f % 

[0006] r <£>JKiHj8ite:, tK y ^ KffltcojR«««a: 50 
i-So #y^ s K^fflv^rw«**JfiK«r^«-t-sR, 

5. z<d£o fmmm&M<D^tc * a gi o « 0 

[0007] #*s, rcosiotf ott<oic^tt, *Ky >f 5 
KKfc 5/ y = >is 1 1 (omm^mmt , # y ^ s k 

«l<z>JIMWMR«tt*n-eix4. OxiO" 5 C/X) <h 
3. oxio- 6 (/"C) -efcsfcfc, ^^H^2. 5 

SbJcH2(c^L*:*WJK»tt»Kl tT«^9y K2 

^tbnt^S,, LfcaSo-CKttl tT«P^7y K2 £ 
coP^lc^H 1 0«rR*t-Cfc»!UB!WR*» J 2. 5 x 1 
0" 5 (/°C) l-i§U £ blctf y-f S KJ»^«ff3ft$2 5 
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[0008] nm^y ^ rmtrnfiii t&m^mm 

LSfi 1 £ TSf5^ 7^K2i 0>IHfc«*J| 1 0 
^ttf»*«»»c2i^2. 5X10-5 (/t) MjgL*:£ 
^y S KBt<z>BW# 1 0 nm«±-CBt««l*s«* 

[0 0 0 9] Ko^SrfiJRS^rSJ: 5 te36W« 

KStRSW*^ 36»*K«:«*i-S * y -Y 5 Ktf>flW 
Ji 1 0 /zmSffi-e*>S^, -wi^*— K4re»**S J: 
9^**ifiK«rRtf-r5i, =*T3<Dmm&4i% s 16 
fflF***fctf>K. W5y K2 t±n^9^y K3<Dit5 
St2fi, 4«<hft£ 0 -v^*— KSrfiKB 

*-frSJ:5»c3KW«B«:RH-*-5t, sKy-f ^ KB*** 
2«, 4«^ft«. 

[0010] §iotfott(z>jc*tt»«K»**Si:*y-r 
1. 2x1 0- 5 (/t:) x-msiz.7jkistzum<DmmM& 

4«<Z)4 0 |im^»^JC(i, »l»!S«»3Sds 4 ^ 1 o 
0. 6X10" 5 (/^C) T'lj3(c^LfcSS^^JBi^ 

[0 0 11] tt*5, 3fc«ttB«BffiTfirdRMfB», 

<^J»*K«»2S^, #»*W*K*r«*i-5lftl»llti:«> 
^ KM^Sffil <tcop B 1{ci^(7)^«® 1 0«rRftfc*« 

[0 0 12] *»W<DBWtt, ^a^StBoWMttSr 

**y-f ^ K*(0*J(||«rB&Jti-5ri:lc*)5 0 
[0 0 13] 

S. 4»fcH3^*Lfc«t 5*cJR*««fcK^2. 5xi 
O" 5 (/r) ic^L, *6>ic*«36W**«r«*"rS«> 

[0 0 14] rnfcg<5#. «Wt?liKT©*«** 
* < > -ecoll^ 2 . 5 x 1 0" 5 (/°C) ^_kT*£> 5 , $ 
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[0 0 15] — MPJP8t<OlSH"e*>S5lotf 9ttJS* 
2 0 /imW±^, IRK3Sfilftai» 1 . 2xio 

tmrntrnfoi t\z.m-rzmm*±zzk\z£*)* mm 

[0 0 17] Sffil t*«*f8B©T»^9!x 

<Dt$mm*wtrtxh£\<\ m 

[0 0 18] »»ft»»Bt«f«tt**^a- 

mmxzz> 0 z<D&±mmm&mmftm&to<Dmmicx 

tfy-YS KBIi:MR*4r»*U BI»dl««:IBJfcT# 5, 
[0 0 19] Aflcftj^flKT^)**^*— ^©*Jt«ri: 

k^^lt*^. m^mit^nxi^^^^-Mc 
7, ±«^9^>**^n-eix*«±^iBiJiL-c»ric*jx 

$<*:<Dmfc2. 5X10- 5 (/°C) £A±-C*>tK £ <b 
(cT3^7^K = I T > ±£15^ yy K&*/£1~5*ft*fll 
offlBSa* l 0 Mtn^±T*£>i9 , £ b JdHMBitJfc^fflv^fe 

[0 0 2 0] ^^^-^^ititf-ffi^^WI 9 SrflJJfl 

2»(^l, 4»Wl-CBI*Jl«jflS**-r*. r^^&jct 
»i-5«itS:i:5ri:JcJ:i9MffJ|SBIS:BSJJ:-C#So £<b 

mm i kmmytmm&v>T&* ? y K2 ^omj-» 
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[0 0 2 3] 
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Bfjig^ (tfyr^ KBM Sr^trva— hft^J:9»*'f 

^rtT9^ir(-<t 9^y 7 S K»£>f 5 K<b£-£3o *f S 
Kftti: «?^y ^©CHSfi»i:J:5*^ 

20 [0 0 2 4] i4 (b) te=*T 3£j&f&LtimX&>Z> 0 
m4 (a) cofl|ig±(C7Ky-r ^ Kfl>«MBff*rfc* • 
^v^i"6 0 KJ¥Ji5 /im-CfcSo Cia>IB=»7 3<DJB0f 
*f*T«* 77K2 offlSf* <fc "9 < * 5 cfc 3 IctK 

y ^ KoMfJBff*r*-ss. ^Lt7thyyy77^- 

^ K^-r^y^t-«tO*5J'*W^«r»*L37 3S:»fig 

[0 0 2 5] HI 4 (c) Ji_hffl*7 y K4^J*LfcH 
■CfcSo i4 (b) Oltit-h^?Ky-r ^ KW«tt«ffSrJ6 

30 mXhZ> 0 z<om. ±M?7 y Y4<nmVxm±T'®>?7 

y b*2<Dmvrmkmzictf:z>£ ^y-r^Koauig 

y >f ^ KJKfftt 1 5 ^ mT% y ^ KKt S« l k <D 

mmmmmm*2. 5x1 0- 5 (/°o x&z>ti#>wm 

[0 0 2 6] 14 (d) tt->y =^»IB 9 
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[0029] (mmm 2 ) o?c, m 6 ^#rs 

y =» vStt l t 7 y K 2 ^ oBlc tffli* 

50 i^ttfc^is^j^tftp^-r^o *jw«^*5v^r, 
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# y << =* vmtmzi i t<n&m&£fa±-tsitz>mmm 1 

[0 0 30] 16 (a) 

0$:ML/:iT^^ o > ]) ^ >o^mW. lOiCSfi 
m~C&>So 

[0 0 3 1 ] 16 (b) i2T£i^^ s/ K2Sr«ricLfcH 
T?*6o 0 6 (a) ^Hit±(-^y -f S K0>8uiB# (# 

5/imT^5o rtl^ 3 5 OtT^-^r>^^f 91 t 

(a^yr; K»*r>r s K^s-erSo ^ ^ hikts: 

[0 0 3 2] 16 (c) 1137 3 Sr^dcLfc@T-fe5 0 
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[0 0 3 3] 16 (d) \Z±.U*yy K4$r^Lfcgl 
T*&So 16 (c) co^it±{C7Ky 5 K«WK**rl6 
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K3Sffi*Hfi2. 5X10- 5 (/X) -efeSfcfeKiiJK 
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y^ s vmtw&x t\z&m&'&tcm&&mmMftffiik 
[0036] (nnstw3) ms^m^^h^m<o 

mmz^ s/y =^»Kl fcTffl^9y K2 t^Bf-*IB 
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S 0 

[0 0 3 7] 18 (a) YmitOTtoirJy K«2S:» 
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[0 0 4 3] 19 ( a ) 1 0 Sr^fiK LfclT'fo 

So v/yny^i^icMlio^tv^h 

[0 0 4 4] 19 (b) I1I2WT«^7 5' K«2£fl2 
^L/clT'^So 19 (a) W*jt±Jc^y ^ KeOHU 
lEflc^* • ^y^tSo Btfftt3 /zm-CfeSo 

[0 0 4 5] 19 (c) \*T&?7V K2*r»*LfcH 
T'fcSo 19 (b) co^it±i-^y-T ^ KOH9|gft:«ra 

[0 0 4 6] 19 (d) n=*T 3Sr^^cLfclT*feS 0 

19 (c) co#iit±(-^y ^ KwfldiEfr^a* • 
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m-lT^t v y K 2WlJff$J: 9 < &6 J; b 
!)<{ S KotfWffrSrS-fti tU7*hi)y^77-f- 

[00 4 7] i9 (e) tt±»^7yK4fc»diLfcB 

s/ K2«>JB*r*i:raC»cft5 «fc 5l-#y -f S Wniimfc 

KKflHRUtt 2 . 5xiO" 5 (/TC) t-*>syb4?)K*JHt 
[0 0 4 8] 19 ( f ) y =3 9 «r3tz»»tK* 

[0 0 4 9] (H;&S#J5) BlOirtiL^&XKfl 

5£t&0j-rSo i*s i02iti/y^ 

[00 5 0] 110 (a) HTB^y K2*r*fiKLfc 
itfc^o a^i: S i 02Bt^>2JBfl|jg*«fO«>S 

«io±fC7Ky^ ^ KcosfrsEflc (^yr^KK) 
^35 ott^^^^^fifU^ja^yT^ k» 

(OCHfiS»JcJ:S*^KiR^«o % l. 4 ± 0. 
[00 5 1] 110 (b) fi3T3^ricLfeBIT**> 

5o in io (a) co^-htc^ y-r^: KotfrKtt&ftAi 
3KiaK»-< 5 K©«JK*«r»-s5o lt ^ h y y ^ 

[0 0 5 2] HO (c) telMt^y K4«r»j*Lfc 
BlT-*>5 0 ilO (b) 0«3t±l-^y>f ^ KoSriBflc 

5/inrC&<5o ;rrc>WL JbfiP^^y K4 0JfflSr*fiTSl5 

# y -Y S KK*tt 1 5 ju ittC\ tK y ^ S K«iSS 1 £ 
^JR»3fi«»Jgtt 2 . 5X10- 5 (/°C) -CfcSfc&lB 

[00 5 31 110 ( d ) Mis y 3 V»JB 9 SrftiimK 
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74 

Wctt'Ati^y^ S KK4: 2«*itSr*oKtt 

1 r tfctfj^y-f ^ kk©«i 

[0 0 5 4] tJlTtt^JSWSr**^^— yu 

«ca«Lfc»fr«>SBK«-e*>*. WT, il lSr#ffiL 

70 [00 5 5] il 1 (a ) by = ^ J r^ # 5 GOfg® 

«fB7S:«riiLfcH-e*5. BI4 (c) ^M(c7^hy 

[0 0 5 6] HI 1 (b) «**85t*JfiKOA*<B!JJC7 

[0 0 5 7]ill (c) tt#«*i»«B«>fflA«^7 
20 * hT>fr^^5^fLWfe5 0 

[0 0 5 8] Ull (d) tt**^*— /^fftSIO/t 
»»9*r»JfcLfcB'C*>5. »Jfc/fl»IB9£LTtt 

J:5(d#Hh-rs 0 r. 5i-5wt^J;i9«fJ|g9^7Ky^- 
K2 ^73 h*4<n&*^m~f%£?^te 

i££S#u mxwitm-ei&z&iKV'f $ b*m<omm 

^bSrBSS?, {f^tt^^]±r-#^ 0 HHfifl»J6^2Ky>f 5 
KMfiiS^^ 7Ky-< ^ KK^StEl ^o««K3fi 
««C*i2. 5X10- 5 (/t) -c*>Sfe«>«!«I«^* 

■t* 6 r t ^ j: r> *nmm<»m& t m 5 l fc3»*^# 
[0059] mmmD ii2^#ii^^»j 

JcJ:5«JB9 3ftS***K^AA««B5S:«5fc«>, A^ 

[0 0 6 01 112 (a)fi^^ hr>f7^^5^i 
»7*»ricLfcH-C*-B. HI 4 (c) (nmm^y* h V 

y^77>(- 1 K7-r^y^^j;f9>Ky^ ^ kk*b** 

[0 0 6 1 1 012 (b) «W«3t WSK^ AA«ii 7 
r-<^<-l lSrl»J!B9^H^Lfeia-e*>5o A^iRiJcD^; 

50 y -e-5t*ifiB^>A*ffl!J«SDBJ- A «9 S^ldrT 
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U9 7 y K2 t 373 t±U9 9 y K4W**(c»tS 

[0 0 6 2] 112 (c) tt*«*W«B«>ffl*«^7 
thf^f ^ 5*ri6»bfcB|-e«>5o 
[0 0 6 3] 112 (d) tt3t*^a— yU60^g|<7)7t 

y K2 i=T 3 ^±95^7 5/ K4(7)^^i^t6J: 
«1 *«r»*U tb^«®T^^^>>Ky^ ^ K«0>« 

3S#SfcMte2. 5xi 0" 5 (/'C) T-feSfe«>ffltifJ«^ 
^^i--5o L*»U »IB 9 1 t*y>T 5 KRtcg 
5 r t I- J: 9 *H«S«^»^fcBI 5 ic^ L,fcSb**s 

[0 0 6 4] mmms) ginirtiL^bsti 

f^li^t^gfl 1 0tfe5, 
[0065] [Hi 3 (a) \'£7*Y 3 r4*T9 9 5<£>*ggc 

»7«r»j8LfcB"C*>3. IH6 (c) <D«itJc7^-hy 
UMfc» 7 

[0 0 6 61 B13 (b) AA«U1 7 

7-f/<— y 9 8£3£i8rL£:II|-C&5o XJlM<D%M 

RKis®r*^-r-6^y-r s h*m<ommn. ^<d-7t<< 

[0 0 6 7]|13 (c) fi*«3teWa6K«tti*«J«c:7 

[0 0 6 8] 113 (d) /K^^SICO/c 
»l|g9S:S±L^iat?feSo »lhffl«J!g9 i: LTtt 

3te*KK<z>ta;fcfl!J£:7* Y"f4 z 79 9 5£rBi/^-S 
*ft*3fc»jki-a. r5-T*rt»J:tO»»9^#y 

|:46 0 i"S4:*««tl8*:*jaLrv^2Ky-f 5 KBtfc 

Mi^Mt> m^mijige-cfirs^y-r s kkw 
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^ ^ KKfffil 5 vn\X\ #])<<( 5 KJR£fiffil 
s «3S«*Htt2. 5X10- 5 (/*C) T?fcS*i*?>K«iJHI 
L*>U 8MB 9 1 i # y $ KJBSC: 

[0069] mmm 9) in Lte&bnmm 

5/ K2 t^BBJcPIBIiSrKW, * &fc3teWttB0>A*« 
/0 (cffig, 77^^<-i i S:»Jii9-eHSL/Lfcor**> 
5 0 *j«6«t-*5v^-c*iBJirt:, ^y-r5: Kitasi 

K^A*{R'Jtca:S, 7r^^ll^W9t*Kt5 
lcJ:0»IIB9^***K«>A*«»aB*:li5fc«>, 

[0 0 7 0] 114 (a) hy"4^99 5 £>f**c 

«FP7^fi8LfcSr-fe5o El 6 (c) co^itt-^^-by 
y^77>f-i: K^-f^^^iciO^y^ ^ KKSrBfe* 
L«t*» 7 

20 [0 0 7 1 1 014 (b) tt*«**«l8«>A*«^7 
lMi9T*i3ttfci-efc5o A*«Jco* 
W»K»B"C»*i-S#y>r5 KK<0*l»±. »IB9 3ds 
*y-r-**«l»«>A*«l*ffi^AfJa*, SSitT 
gfl^v;y K2^73i:±^7y K4<D**lcgN-5 
ipli/^o i-6^5feW«K«r«*bTV^S2Ky>r ^ K 

iti^i^Sfi, A#«»B-e«w*#y-f s k 

[0 0 7 21 114 (c) tt*«*W«K<0ttl*«^^ 
* hr-ff^ 5*3S*L^BIt?*>So 
30 [0 0 7 3] 014 (d) 14**5* jx— /W(^*SI<7)fc 
»J!B9S:ttJhLfciia-e&So ^Ih^OTB 9 2: Lt « 

*»asK»a*«i«aa^A?»a^ g«i<hTgi5^ 

7 s/ K 2 i = 7 3 t ±SU^ 7 y K 4 0#^r icSt 5 «t 5 

s«ii:SrS#L, m^{ftij*ffi-eers^y -r ^ k«o 
^ KBWtfii 5 umx\ tfy 4 ^ pmtm&i tcom 

Wlffftili2. 5X10" 5 C/'C) -CfcSfca&KM* 

[0 0 7 4] 1 0) *Hlft«|tt, #!BW<7)JSK 

^']6COE]l 1 (C^: L/c^itt-^V^T. 7th7^f^^ 

5<D^«9 [cu~^94^r— KSrff AL/ct>wefc5 0 
50 7^ ^ * 5 eotf* «9 tc u— y-V-T KSrlfA-T S w <t 
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[0 0 7 5] 

I Lit** ^ a -^M^filt 5 : i ^T't 5c 
[Hi] *«W^J:5W«*WRB«it«>«Sr*-*«* 
[■2] tS*^*«**jKK«5e^>W«r^i-«»«tt 

Ho 

[B3] #y>f S KK^MIttn^3fettttKNaS«ISO«5k 
[HI 4] *38Woltlt« l o*WJfiB«>»3Sxa*r*-*" 

[ins] *&f&<Dmi&Mi&&xffi&miz&vztom& 

[ID 6] *»W^S81K«2«>*W«Boilittxa«:*i- 
BriBH. ^ 
[H7] **M(Z>|iJfi^J2 43 < t^*W^*5ltS*Pi** 
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[ID 8] *«R0!>|lltM3O%«jKRogsiatXB<r^t- 
[HI 9] **W<oj|JK«4 053tW*KwJ»iSxa«r^-r 

[mi o] *»^«>jtit«5fl536«i«Bw«axasr* 

[111 l] **W<D|?lftfifiJ6W5t»«B^8iigxaSr^ 
[HIl 2] *3BW«>jt*«7«>36a|jKB«>«J6xa** 
[HI1 3] *»W<OlltfeW8W*«jfiKoa!iigXSS:^ 

[is i4] ^m<ommm9(o%mmn<omm.TM^ 

2— T»^7j/h\ 3-37, 4-±«S*7 
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[ m m m ] # m SB i 7^«2©t^i:j;5iiro*ii 

[ 3$ P 1 ! E # ] 111 6 SB PI fil 2 IK # 
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[ ^ ## 1 # PI 2001-183539 (P200 1- 1 83539 A) 
[4*WJB] 13^7^ 6(3 (2001. 7. 6) 

[ffiJK*#] ^^¥ 11-369143 

im&mffftmm 7 Kg] 

G 0 2 B 6/122 
G 0 2 B 6/12 
[ F I ] 

G 0 2 B 6/12 A 
G 0 2 B 6/12 N 



[f tB 0 ] ¥i 16^3^ 19 B (2004. 3. 19) 

[ ^mffiiE i ] 

[«jESt«S*l # 8*F §» * <7> «S H 
[ # fF IS * O $5 m ] 

1 ] 

Ltf fiK^ 0 > TU9 9 y K , =» 7 , ISf^?? K4:ifiSt5S8K©ISi 

iil^lSolsiiiilin^K^ ^©11^2. 5xi o " 5 ( /"C ) ly. _h r- & 9 , 
*bteT»^9yK, a 7 , ±35^7 7 Klrtt^t 5^»KroiJI^ 1 0 M mEl±t'fo^ 
, & bicffimfrmm, T M 9 9 y K , =• 7 , iS^^y KCitl:8t5*i*)fo:i 

[ » * * 2 ] 

T A» h m ic T & 9 9 y K , =• 7 , ±«B^?yK«r-tix-e^a*±lca« 
Ltil^fefcwtiO, TU 9 ? y K, T , 1S5^ 7 y K£«fiBi-5*6^:l&<D8ftll8 
»ffi»;a*S«©*l»iB«ttJ:"3t>*:*<» *©!S# l . 2 x l o " 5 ( / *C ) H±Tfc!J , 
SfefcTW^yK, =» 7 , ±«^7S'KSr#*-*-5l6»IBI«>«l»^2 0MniW±-e*)0 
. £ <b Jft Jig g ffi , T SH5 * 9 y K , => 7 , ±3!^- 7 y KroiTCtt 5«il?rSor i 

* it « i -r s # m % m m s§ . 

I m 3 ] 

ttl * # » IS ^ , Ti>6IKT»#7y F, 3 7 , 5 y KSrtiif ^Sfi±t«i 

LtJg^^nfctffltfc!), TU9 9 v K , => 7 , ii & y 9 s> K*«J«-rslft»IBtco«lW 
««*as£«ro!l&»««*:J:5 toi^o. 6 x i o ~ 5 ( / *C ) fit _L fc 0 , 

5bi:T»^?y K, => 7 , ±^^9yK£«l*t-5*6i&fgwJ£JS:;3S4 0/imfiA±-Cfc!3 
, 3 » US # * « , T SB * 9 y K . =• 7\ ±8^5? KoiTCJStSiitSrWor i 

[ It * * 4 ] 

*T « # * * IS # , T ri> <b Mittc I 3 P*S3 Jl , T SB 9 9 5/ K , 3 7 , 18^ 5 ? Kttli^iiitt 
±K«JiL-rfl?rii3;h,fc'b©' , C*9, T » * 9 y K » = 7, ±S^'7y KSrffi(St5i!i8 
#2£««>J»ffle»«*±5fc*#<» * # 2 . 5X10" 5 ( / <C ) U±- 
T'fot), £ <b I- T SB 9 9 y K , =7, ±$|i^7yKI:*^t5aSK«)lgJ?« 5 lO|iinEl 
± X 1b <Q . $ b K W JIB £ « , * in JC , T 95 9 7 y K , =• 7 . ± SB * 9 y K W ± X \£ fg f 



(2) JP 2001-183539 A5 2005.2.24 

5 ] 

m m % m & s§ & . t h m i- * m m , t bp 7 7 y k „ =» 7 . 13^77 KSr-tn-fiiSffi 

± \c m m L T file $ tz. t T* fc <9 , 7 y K, 3 7 , Jb BP 7 7 y K £ *S ~t £ Ife ft 

lf<7?fft^5S^^75SStgwi!iSi?fi#^J; , 5t.7ct<. ^ffliiil. 2x10" 6 ( / °C ) W± 
T-fot). S bUTS^ ? y K, = 7 , 1.U ? 7 V V Z>&WWk<Ol&m- & 2 0 v mVJ. 

± T* *> i? . ^ bCffiJi^Sfi. * IB J* . T AS * 7 y K , = 7 , ±«f^5 5 ' K©iTC»t 

I is * IS 6 ] 

W $S ft JiS ft SS tf s . Ti'bliC'f'HS, T«^9 ? K, => 7 , 7 y KSr-e^fixSS 

im<o^^3S#^:i4SS*gw^^?S#^J:'9^^^<x l:»i#0. 6 x l o ~ 5 ( / °C ) J£A ± 
± -C & t) , $ b \c m m & S « „ I 3 H € , TSS^ 5y K. =• 7 , JbS^'7 5' K©4tligt 
[ f##iS 7 ] 

* * 3t * « is a* , t a> e. in k m i <£> * in m , $2®^^!, t bp 7 9 y k , = r . ± bp 7 

^yKSr-tn-fnSIE-h^lllJiUTJBfiKSixfctOT-C&ij. T BP 7 9 y K, => 7 , ii BP 7 
5 ? Kti*t«lftl!i©i*»ffft#I«»i»«{lt*J: < , * © *s 2 . 5 

x l o ~ 6 ( /"C ) « _b T* &> 9 . £ fn T BP 7 9 y K , = 7 , ±Sf^7y K«r«?^t5«g! 
gcllisi OMKit-fcd, £ K: *f JB # S * , T BP 7 9 y K , = T , -t BP 7 9 y K 

[ft** 8 ] 

*T * 3t * « B # , Ti^llltllOtMi, |20fMi > TS? 7y K , => T , J: BP 7 
7 y K^^tif iil«±(^i UtJf^Jixfc 0 , T BP 7 9 y =» T „ ± BP 7 

7 y K*«J*i-S«*B!©iKl»3fi««* J **«)!»»3B««c± 9 fc** < . * © 56 # l . 2 
xio" 5 ( / «C ) « ± t? *> 0 , Sb-KTI*??K, = T , ±«^7y K*iritt4«» 
Bjrolg^2 0 MfflKitibO, * fo » IB *s S « , SB l K> >f W Jf , I 2 ©tWf, T BP 
7 7y K, a T . ±9^5 y KO±tfc»t5*jfiSr«foc i: t**it5*«**8lS 

[ W * * 9 ] 

* SI ft ft 88 7i>b)HI:»lo , t'Wi« S2©tffig < T SB 7 7 y K, = T , ± BR 7 
7y KSr*n€tiS«±l:»iLtf«$nfci©-efe9, T BP 7 9 y H\ =» T , ± BP 7 
7 y K*«*^«ilfe»BI©lR»K«»^S«©»»iR««± 9 < » * « §S 0 . 6 
x l 0 ~ 5 ( /X, ) ± T* 9 , £ K T BP 7 9 y K , = T , lS^7y K?r*^t5«68 
gro^)|^4 0 ymSilffe'J , * & « JIB *« 36 * , » 1 <o f ffl JI s SK 2 tf> * K jg , T BP 
7 7 y K . = T , ±SB797K»^Tfc»i-5«jftSr«foCi:*1*»i:-*-5*«3t3)t«» 

o 

o ] 

*T a ft * ft S§ # . T A> <b MR jf{ l <D 'p ffl @ , US 2 <Z> 4> Pfl J* , SB 3 © 4» F«T € , T BP 7 7 y K 
, 3 T , ±3^ 7 7 K5r^tit'HS«±tii LTf i£^ti.f;t©t*fc 9 , T BP 7 7 y K 
. 3 T , ±BP7 7yK^«^^S^ft^»S*:)K5i«*a536«o^l!i?I«i6:J: 1 9>b7c#<. 
■^Oil7!>S2. 5X10" 5 ( / *C ) ^ ± T* 19 , ^ T BP 7 7 y K > ^ r , ± BP 7 7 y K 

tO^FBTH. B 3 » 4 1 K S , T BP 7 7 y K, 3 T , ±St^7yh'©^Tl:g!t5«j|Sr^c 
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